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Introduction {#sec007}
============

Although public health programs in Africa continue to rapidly start new patients living with HIV on life-saving treatment programs, sustained engagement of these patients---necessary for long-term success---remains a widespread challenge. Existing delivery practices are often part of the problem: programs to date sometimes expect frequent (e.g., monthly) visits to a healthcare facility for medication refills and clinical review, require standing in long queues once at those facilities, and offer only impersonal and brief interactions with healthcare workers \[[@pmed.1002636.ref001]\]. Although programs recognize the need for improvement, few data exist on the comparative effectiveness of many potential innovations, and therefore the way forward remains uncertain. For example, in order to make treatment more accessible, a clinic could choose to extend open hours, increase the quantity of medications dispensed (and therefore reduce visit frequency), build satellite clinics deeper in the community, or numerous other strategies \[[@pmed.1002636.ref002]\]. In most resource-limited environments, programs cannot implement all strategies simultaneously, and so which one to prioritize remains an important unknown.

Although consensus exists that HIV services must innovate to improve retention and viral suppression, there is less agreement about which innovations to prioritize nor even about a widely usable method for prioritization. Studies of interventions such as short message service (SMS) \[[@pmed.1002636.ref003]\] and peer navigators \[[@pmed.1002636.ref004]\] to improve retention have involved comparisons to "standard of care." Such studies offer evidence of effectiveness but not the comparative effectiveness needed to choose between 2 (or more) potential innovations. Differentiated service delivery models---which vary the timing, frequency, location, and nature of contact between the health system and patients \[[@pmed.1002636.ref005]\]---are a family of promising approaches widely promoted by stakeholders. But many differentiated service delivery models exist, and some may be more effective or efficient than others. Comparing the numerous possibilities against each other experimentally would be complex, expensive, and time-consuming. Observational evaluations would be less expensive but are often carried out after investments in particular innovations have already been made; therefore, they do not always solve the problem of which combinations of models to invest in to begin with.

In order to inform the prioritization of improvements for retention, we administered a discrete choice experiment (DCE) regarding preferences for clinical services in a random sample of patients who were lost to follow-up from HIV care---a vulnerable group critical to reengage---in Zambia \[[@pmed.1002636.ref006]\]. A choice experiment offers respondents (in this case, patients who were lost to follow-up) a series of attributes of a service (in this case, healthcare) in which attribute characteristics are varied. Examination of responses can reveal a quantitative and comparative measure of the desirability of features of services. These preferences offer insights into the potential attractiveness of certain features of services and thus ones to prioritize. Choice experiments have been used extensively in marketing and increasingly in healthcare, including in Africa \[[@pmed.1002636.ref007]--[@pmed.1002636.ref009]\] for HIV-infected pregnant women \[[@pmed.1002636.ref010]\]. To our knowledge, however, they have not yet been used in a general HIV population and among patients who have been lost to follow-up.

Methods {#sec008}
=======

Population and sampling {#sec009}
-----------------------

Conceptually, the target population was adult HIV patients who were lost to follow-up but alive in Zambia. The actual source population for selection into the choice experiment were patients who were lost to follow-up (defined as \>90 days late for their last visit) in Lusaka province. These patients were identified as a part of a larger parent cohort study to estimate mortality and retention \[[@pmed.1002636.ref011]\]. A random sample of lost patients were intensively sought in the community and traced. Patients who were located in person were offered---in addition to the survey instruments about updated vital and care status---a choice experiment. We obtained ethical review board approvals from the University of Zambia Biomedical Research Ethics Committee (UNZABREC), the University of Alabama, Birmingham, School of Medicine, and the University of California, San Francisco. All patients provided written informed consent to participate in the DCE. The protocol for the choice experiment is available in Supporting information ([S1 Appendix](#pmed.1002636.s001){ref-type="supplementary-material"}).

Selection of attributes for the choice experiment {#sec010}
-------------------------------------------------

We used qualitative research as well as a literature review to select attributes to include in the DCE \[[@pmed.1002636.ref012]\]. Qualitative interviews were conducted with patients to assess facilitators and barriers to engagement in care in Zambia and are described in a separate manuscript \[[@pmed.1002636.ref012]\]. Emergent themes were discussed with local stakeholders and healthcare workers. In these data sources, long waiting times to see clinicians as well as to collect medications from the pharmacy are widely reported and are therefore included in this study \[[@pmed.1002636.ref013],[@pmed.1002636.ref014]\]. We selected response categories for waiting times of 1, 3, or 5 hours based both on local assessments as well as the literature \[[@pmed.1002636.ref014]\]. Second, emerging data suggest that the quantity of medication dispensed (which determines the frequency of return to the clinic for refills) plays an important role in determining preferences \[[@pmed.1002636.ref015]\]. At present, Zambia's national policy is to give a 3-month supply of ART drugs to stable HIV treatment patients in line with the World Health Organization, but in practice, 1- or 2-month refills are common \[[@pmed.1002636.ref016]\]. Patients were asked to select between facilities offering 1-, 3-, or 5-month refill intervals. The inability to visit the clinic due to conflicts with work is also widely reported. Although official clinic hours for most facilities in Zambia extend into the afternoon, qualitative interviews revealed that, in practice, sites sometimes do not serve patients after midday. We therefore sought to assess the desirability of clinics serving patients during the usual hours of 8:00 [am]{.smallcaps} until 12:00 noon, those with extended hours until 3:00 [pm]{.smallcaps} on weekdays, or adding Saturday \[[@pmed.1002636.ref017]\] hours to usual 8:00 [am]{.smallcaps} to 12:00 noon hours of operation. Finally, rude, vindictive, and judgmental staff are often cited as a barrier to care and were mentioned by patients in the qualitative interviews \[[@pmed.1002636.ref010],[@pmed.1002636.ref018]\]. Our choice experiment therefore included either "rude" or "nice" as characteristics of healthcare workers in facilities of interest. Finally, distance from residence to clinic is another common barrier to care, and therefore it was also included. The distances offered in the experiment were 5, 10, or 20 km between residence and clinic. All attributes were accompanied by pictures to help with the cognitive task of summarizing attributes at each clinic and comparing 2 clinics ([Fig 1](#pmed.1002636.g001){ref-type="fig"}).

![Attributes and levels.](pmed.1002636.g001){#pmed.1002636.g001}

DCE design {#sec011}
----------

We followed standard approaches for the design of the choice experiment in order to achieve unbiased as well as statistical and response efficiency \[[@pmed.1002636.ref019]\]. The DCE was based on 5 attributes. Four of the 5 attributes were described in choice tasks by 3 response levels and one attribute by 2 levels, yielding a total of (e.g., 3 × 3 × 3 × 3 × 2) 162 potential combinations. Because the total number of comparisons (\[162 × 161\]/2 or 13,041 total combinations) cannot be feasibly evaluated, we developed a fractional factorial design to minimize the total number of choice sets \[[@pmed.1002636.ref019]\] using the method of Street and colleagues \[[@pmed.1002636.ref020],[@pmed.1002636.ref021]\]. We used an orthogonal main effects plan (OMEP) in which we restricted comparisons to main effects across attribute levels but did not seek to compare all attribute levels across all possible combinations of other attributes \[[@pmed.1002636.ref019]\]. Using provider attitude and a 2-level waiting time attribute as a hypothetical example, this would compare a clinic with a "rude provider" and "short visit" to another with "nice providers" and "long visits" but would not seek to make this comparison across all variations in all other attributes. This approach reduces the potential combinations substantially but sacrifices the ability to discern differences in preferences by levels of another attribute (i.e., effect modification). In this design, attribute levels were balanced (all attribute levels appear equally often in the experiment) and orthogonal (each pair of attribute levels appeared with the same frequency across all attribute pairs) \[[@pmed.1002636.ref019]\]. Based on this design and recommendations in the literature \[[@pmed.1002636.ref022]\], we assumed that more than 9 choice tasks would represent the maximum cognitive and time burden for participants, and so we used 18 choice sets in 2 blocks of 9 questions each. We included an opt-out response category in which a respondent could choose neither clinic in order to reflect potential disengagement of respondents if the service model was presented in the real world. The final design was fully efficient with a D-efficiency of 100% compared with the optimal design ([S1 Table](#pmed.1002636.s005){ref-type="supplementary-material"}) \[[@pmed.1002636.ref021]\]. We included a dominant response---that is, one in which one clinic was obviously preferable to the other because all attributes were more desirable. This question was used to evaluate how well respondents understood the choice experiment.

Sample size {#sec012}
-----------

We aimed for an ideal sample size of 500 patients based on previous literature regarding sample size estimation for DCEs \[[@pmed.1002636.ref019]\] but planned from the onset to modify the total sample size given actual logistical constraints that could emerge during the study. To seek unbiased---even if less precise---estimates if we were unable to trace all lost patients targeted for the choice experiment, we identified subjects randomly over the time period from a list of patients who were lost to follow-up. Given timing and competing priorities, we decided to end recruitment at 280 individuals. The rationale for doing so was in part due to calculations that show that the marginal increase in power between 300 (our approximate final sample size) and 500 (our ideal sample size) was minimal. The decision to stop recruitment was made in advance of any analysis of the data.

Data collection {#sec013}
---------------

The choice experiment was delivered on tablets. The module was available in English as well as in all of the major local languages, and the patients could choose their preferred language. After looking for a private or protected setting, research assistants were trained to share the tablet screen with the respondent so that the respondent could visually see the 2 options. The research assistant would then walk them through each option using the following language: "In Clinic \[A\], the total time you spend at the clinic is \[B\] hours. The clinic is \[C\] km away from your home. At each visit, you are given \[D\] months of ART. The clinic sees patients \[F\]. The staff at the clinic is \[G\]". Research assistants point at the corresponding images as they explain each attribute. The standard operating procedures for data collection are available in Supporting information ([S2 Appendix](#pmed.1002636.s002){ref-type="supplementary-material"}).

Analysis {#sec014}
--------

We used STATA version 14 to clean and analyze the data. Descriptive characteristics were tabulated. We used a mixed logit regression model to estimate the relative utility (i.e., preference) of each attribute level in this patient population \[[@pmed.1002636.ref023]\]. We assumed an independent covariance structure. In our main analysis, we treated distance as continuous, refill intervals as a multilevel ordinal variable (such that 3 months of drug dispensation is compared to 1 month, and 5 months is compared to 3 months), hours of waiting at the facility as continuous, hours of operation as a multilevel ordinal variable and staff attitude as binary. We introduced random effects for each term in the regression to allow heterogeneity in patient responses, except for waiting time, which we treated as a fixed effect (in order to allow our main willingness to wait analysis). We calculated McFaddens Psuedo-R^2^ (1 − \[e(ll)/e(ll_0)\]) to evaluate goodness of fit of mixed logit models \[[@pmed.1002636.ref023]\]. We calculated a willingness to wait for each variable, which allows us to standardize the relative utility derived from visiting a clinic with a given characteristic against waiting time, similar to a "willingness to pay" analysis \[[@pmed.1002636.ref024]\]. To calculate willingness to wait, we divided the coefficient of each variable by the coefficient of waiting time (thus considering waiting time linear). To explore relative strengths of preferences, we similarly calculated willingness to travel by dividing each coefficient by the coefficient for distance from a regression model in which travel time was treated as a fixed effect and all other attributes were treated as random effects. Finally, we explored an alternative approach to assess the strength of preferences to avoid assumption of linearity in the standard willingness to wait analyses---an assumption that can lead to trade-off values outside of the ranges in an attribute actually presented to the participants. To do so, we treated distance and time as ordinal in the regression model and summed regression coefficients for a number of attributes to reach the value of an alternative. We conducted subgroup analyses by sex, ART status, updated care status, and healthcare setting to explore differences in the preferences within these subgroups.

We followed the ISPOR Good Research Practices for Conjoint Analysis Task Force guidelines for Conjoint Analysis Applications in Health, a checklist ([S3 Appendix](#pmed.1002636.s003){ref-type="supplementary-material"}).

Results {#sec015}
=======

The choice experiment was offered to a random sample of 385 of 530 persons lost to follow-up identified by a parent study. Of the 385, 105 did not consent, yielding 280 people who were lost, traced, and contacted in the field and who agreed to the experiment between December 9, 2015 and May 31, 2016 ([Fig 2](#pmed.1002636.g002){ref-type="fig"}). The 280 who received the DCE were very similar to the 105 who refused the DCE on clinical, sociodemographic, and other measures ([S2 Table](#pmed.1002636.s006){ref-type="supplementary-material"}). Of the 280 respondents, the average age was 35 years, 60% were females, and 60% were married. A total of 55% were on ART at the time of loss to follow-up; most (68%) reported having initiated ART. The average time since the last visit at the original clinic was 1.7 years. Overall, 170 (61%) of these lost patients were not in care, and 110 (39%) had reconnected to care either at a new facility or back at their original facility by the end of the experiment.

![Flow diagram of patient selection for DCE.\
DCE, discrete choice experiment.](pmed.1002636.g002){#pmed.1002636.g002}

Each patient was given 9 choice tasks that were drawn from 2 sets, resulting in 2,520 choices presented to 280 persons. Only 18 participants selected the opt-out response (neither clinic) for a given choice task, with 1 patient choosing neither clinic for all responses. Due to the limited number of opt-out responses, these were treated as missing in further analyses. Ten participants did not complete all questions presented in their choice set, indicating response fatigue for the last few questions in each choice set ([S3 Table](#pmed.1002636.s007){ref-type="supplementary-material"}). Overall 2,489 choices from 279 participants contributed the main effects analysis, in which 92% of participants responded to the dominant question as expected.

Results from the mixed logit model ([Fig 3](#pmed.1002636.g003){ref-type="fig"}, [Table 1](#pmed.1002636.t001){ref-type="table"}) show that respondents held strong preferences for nice providers as opposed to rude providers (β or relative utility = 2.66; 95% CI 1.90--3.42; *p* \< 0.001). Patients also exhibited strong preferences for receiving 5 months of medication compared with 3 months (β = 1.42; 95% CI 0.93--1.90; *p* \< 0.001), as well as 3 months compared with 1 month (β = −2.85; 95% CI −3.76 to −1.95; *p* \< 0.001). Patients expressed a preference for facilities that were nearer to their residence (β = −0.05 per km; 95% CI −0.07 to −0.03; *p* \< 0.001), as well as reduced waiting time (β = −0.14; 95% CI −0.22 to −0.06; *p* \< 0.001; per hour). Extending to weekend hours solicited only signs of a mild preference (β = 0.30; 95% CI 0.07--0.54; *p* = 0.011). There was no discernable preference with regard to extended afternoon clinic hours in addition to mornings (β = 0.04; 95% CI −0.19 to 0.28; *p* = 0.713).

10.1371/journal.pmed.1002636.t001

###### Mixed logit regression model results and willingness to wait analysis (*N* = 280).

![](pmed.1002636.t001){#pmed.1002636.t001g}

  Clinic attribute                                    β                                                                                                                     95% CI   *p*-Value   Willingness to wait                     
  --------------------------------------------------- --------------------------------------------------------------------------------------------------------------------- -------- ----------- --------------------- -------- -------- -------
  Waiting time (per additional h)                     −0.14                                                                                                                 −0.22    −0.06       \<0.001               \-       \-       \-
  Travel distance (per additional km)                 −0.05                                                                                                                 −0.07    −0.03       \<0.001               0.37     0.15     0.58
  1 versus 3 monthly refill frequency                 −2.85                                                                                                                 −3.76    −1.95       \<0.001               19.94    7.60     32.28
  5 versus 3 monthly refill frequency                 1.42                                                                                                                  0.93     1.90        \<0.001               −9.90    −16.35   −3.44
  Extra afternoon hours versus regular clinic hours   0.04                                                                                                                  −0.19    0.28        0.713                 −0.31    −2.01    1.39
  Extra Saturday hours versus regular clinic hours    0.30                                                                                                                  0.07     0.54        0.011                 −2.12    −4.02    −0.22
  Nice versus rude providers                          2.66                                                                                                                  1.90     3.42        \<0.001               −18.59   −29.15   −8.03
  Constant                                            0.52                                                                                                                  −0.22    1.27        0.17                  \-       \-       \-
  Model specifications                                Log likelihood = −836.973; Prob \> chi-squared = 0.000; Wald chi-squared (10) = 158.66; McFadden psuedo R^2^ = 0.35                                                                

β = β-coefficient and represents relative utility; positive values represent positive preference. Mixed logit regression model with waiting time as a fixed effect and other attributes as random effects.

![Relative utilities of clinic attributes (mixed logit regression model).](pmed.1002636.g003){#pmed.1002636.g003}

The willingness to wait analysis, carried out in order to calibrate the strength of patient preferences to a single standard, quantified how much waiting time patients were willing to tolerate in order to obtain a desired level of an attribute. This analysis revealed that patients were willing to wait 22 additional minutes (95% CI 9--35 minutes) to attend an otherwise equal facility that was 1 km closer to their residence. Similarly, patients were willing to wait about 20 hours at an otherwise equal facility giving 3 months of ART rather than only 1 month (19.94 hours; 95% CI 7.6--32.28 hours) and were willing to wait around 10 hours to obtain 5 months of medications compared with 3 months (−9.9 hours; 95% CI −16.35 to −3.44 hours). Patients were willing to wait nearly an additional 19 hours to use a facility with nice rather than rude staff (−18.59 hours; 95% CI −29.15 to −8.03 hours), all other things being equal.

In an alternative analysis to quantify the strength of preferences given large values in the standard willingness to wait analysis, we explored alternative approaches. First, we determined willingness to travel ([S4 Table](#pmed.1002636.s008){ref-type="supplementary-material"}). In this analysis, we found that patients were willing to travel almost an additional 45 km for access to nice providers (−44.94 km; 95% CI −62.12 to −27.75 km). Second, we used a model in which waiting time and travel distance were treated as multilevel ordinal variables that we used to quantify trade-offs that would not exceed the response values actually offered for each attribute ([Table 2](#pmed.1002636.t002){ref-type="table"}). This analysis suggested that, in order to obtain nice staff, patients were willing to give up a facility that offered 5 as opposed to 3 months of medications, was located 10 km versus 5 km from home, and at which they needed to spend 5 as opposed to 1 hour waiting during a clinic visit (β difference = −0.03 \[95% CI −1.05 to 1.00\]).

10.1371/journal.pmed.1002636.t002

###### Mixed logit regression model with ordinal attributes (*N* = 280).

![](pmed.1002636.t002){#pmed.1002636.t002g}

  Clinic attribute                                   β                                                                                                                      95% CI   *p*-Value   
  -------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------- -------- ----------- ---------
  Waiting time 3 h versus 1 h                        −0.27                                                                                                                  −0.56    0.14        0.062
  Waiting time 5 h versus 1 h                        −0.59                                                                                                                  −0.91    −0.28       \<0.001
  Travel distance 10 km versus 5 km                  −0.44                                                                                                                  −0.66    −0.22       \<0.001
  Travel distance 20 km versus 5 km                  −0.80                                                                                                                  −1.09    −0.52       \<0.001
  1 versus 3 monthly refill frequency                −3.10                                                                                                                  −3.78    −2.42       \<0.001
  5 versus 3 monthly refill frequency                1.37                                                                                                                   0.89     1.85        \<0.001
  Extra evening hours versus regular clinic hours    0.00                                                                                                                   −0.24    0.24        0.987
  Extra Saturday hours versus regular clinic hours   0.25                                                                                                                   0.04     0.46        0.018
  Nice versus rude providers                         2.5                                                                                                                    1.8      3.2         \<0.001
  Constant                                           0.8                                                                                                                    0.1      1.5         0.019
  Model specifications                               Log likelihood = −836.782; Prob \> chi-squared = 0.000; Wald chi-squared (10) = 180.74; McFadden Psuedo R^2^ = 0.305                        

β = β-coefficient and represents relative utility; positive values represent positive preference. Mixed logit regression model with all attributes modelled as ordinal variables.

Overall, there was little difference in preferences between subgroups of participants. We conducted subgroup analyses by sex ([S5 Table](#pmed.1002636.s009){ref-type="supplementary-material"}), ART status ([S6 Table](#pmed.1002636.s010){ref-type="supplementary-material"}), and care status ([S7 Table](#pmed.1002636.s011){ref-type="supplementary-material"}). These analyses showed similar results to the full cohort, with strong preferences for nicer staff and longer refills but with some loss of precision around estimates due to the reduced number of participants. A subgroup analysis performed to determine differences between patients attending rural, urban, or hospital-based clinics ([S8 Table](#pmed.1002636.s012){ref-type="supplementary-material"}) yielded similar results to the main analysis for urban participants; we could not draw firm conclusions about the preferences of those attending other facilities due to the limited number of participants in these groups. A further sensitivity analysis restricted to participants who responded to all questions in their choice set (*N* = 262) showed little to no difference in parameter estimates compared with the full cohort ([S9 Table](#pmed.1002636.s013){ref-type="supplementary-material"}).

Discussion {#sec016}
==========

Among HIV-infected persons who were lost to follow-up in Zambia, a choice experiment provided clear insights about what characteristics of care patients prefer---thus offering immediately actionable information for programs seeking to address the widespread predicament of poor retention. Nice providers emerged as a characteristic of unexpected importance. In a standard willingness to wait analysis, patients were willing to trade 19 hours of waiting time to obtain nice providers. Given the fact that 19 hours exceeded the actual waiting time categories offered in the choice experiment and was a product of a linearity assumption standard in willingness-to-wait analyses, we explored alternative ways of quantifying trade-offs. We attempted a willingness to travel analysis, which suggested that patients would travel 45 km farther to access a facility with nice as opposed to rude providers. An even more conservative additional approach, in which trade-offs were not allowed to exceed values actually asked, found that patients would be willing to accept a facility that required a combination of 5 hours of waiting time (as opposed to 1), was located 10 km from home (as opposed to 5 km), and that gave a 3 (as opposed to 5)-month supply of medications, all in order to access a facility staffed with nice as opposed to rude providers. Although each method offers slightly different ways of quantifying trade-offs, the message is clear and consistent: healthcare worker attitude is critically important to patients. Other salient findings included quantifying willingness to wait or travel in order to access facilities that gave larger quantities of medication, were located nearer to their residence, and had operating hours on Saturdays.

These findings concur with motivations that underlie the ongoing dissemination of differentiated service delivery models \[[@pmed.1002636.ref005]\]. The strong preference for dispensation of more drugs, and therefore longer intervals between visits, underscores the fact that that even though the medications are free, opportunity costs of travel to clinics for medication refills and scheduled patient review are formidable \[[@pmed.1002636.ref025],[@pmed.1002636.ref026]\]. Many patients engaged in hourly wage labor must give up a day of income to travel to facilities for HIV care. Caregivers for children often must travel with dependents, creating additional expenses and difficulties. Finally, many patients experience unexpected social obligations (such as weddings or burials) that conflict with frequent clinic visits. Studies showing an association between longer visit intervals and a higher probability of making the visit and reduced risk of loss to follow-up complement the findings in this analysis as well as demonstrate concordance between patient report (or stated preferences) with evidence of behaviors (or revealed preference) \[[@pmed.1002636.ref015]\].

The results of this choice experiment, however, go beyond supporting existing directions. Indeed, the single biggest message points to new directions for public health innovations that have, to date, received relatively little attention: improving healthcare worker morale, attitude, and communication skills. Despite the widespread challenges to transportation and opportunity costs faced by African patients, they were willing to trade strikingly large amounts of time, effort, or inconvenience to interact with healthcare workers who were nice. In industrialized settings, interactions between healthcare workers and patients have been shown to influence a range of health outcomes in cardiovascular and metabolic as well as in HIV care \[[@pmed.1002636.ref027]--[@pmed.1002636.ref029]\]. In Africa, some may have assumed that unpleasant interactions with healthcare workers would represent only a minor challenge in the context of diverse structural barriers to care. This appears to be untrue. Recent innovative work by Kruk and colleagues showed that respect was highly valued among pregnant women with HIV in Africa \[[@pmed.1002636.ref009],[@pmed.1002636.ref010],[@pmed.1002636.ref030]--[@pmed.1002636.ref032]\]. Improving provider attitude, however, also depends on addressing myriad challenges faced by front-line healthcare workers in frail health systems. Studies suggest that burn out, inadequate remuneration, limited opportunities for career advancement, and poor working environments are all common. In sum, while this study supports continued expansion of existing models to make services easier to access (e.g., differentiated service delivery), stakeholders should also consider a commensurate investment to understand, train, and mentor healthcare workers to improve patient--provider interactions.

Patients who receive HIV care resemble, in many ways, all other consumers. Established methods, therefore, for evaluating consumer preferences can and should be more widely used to augur demand in this population and tailor services to meet that demand. Although qualitative studies uncover important understandings of the patient experience, they do not quantify specific preferences for characteristics of healthcare. Prospective experiments can be costly and time-consuming to conduct. The choice experiment can be undertaken relatively rapidly, offers quantitative information, and therefore can provide critical and useful data. Choice experiments have been used more extensively in North America and Europe, where the conceptualization of patient as consumer is long-standing. More extensive use of choice experiments can bring patient perspectives and preferences front and center in the conversation about improving long-term retention in care in Africa.

This study has limitations. First, DCEs are based on stated preferences and not on actual behaviors. The existing literature suggests that response in choice experiments predicts behavior, but this association is far from perfect. As a result, while choice experiments can efficiently narrow the field of candidate interventions, evidence of patient behavior may still be needed in many circumstances. A second limitation in this analysis stems from the fact that a choice experiment does not offer the universe of attributes because the choice task becomes difficult and patients are less willing to critically appraise each attribute as the list grows. Not all potentially important attributes, such as psychosocial factors, were assessed. Third, our willingness to wait analysis was based on the ratio of 2 regression coefficients, which assumes linearity in trade-off relationships, an assumption which may not be met. We therefore conducted additional analyses to capture the willingness to travel as well as summarizing preferences without extrapolating beyond the actual responses assessed. Fourth, given the limited sample size, we were unable to examine whether preferences differed between subgroups of interest. Specifically, there were few patients from rural sites, and our results may therefore be more generalizable to patients in urban settings. Finally, our finding that extending hours into the afternoon was not highly valued could have been influenced by the fact that we carried out interviews during working hours, which means that the patients contacted could have been those who were not working at that time and were therefore less likely to need extended operating hours.

In summary, we conducted a choice experiment to assess patient preferences for different elements of the health system among a group of vulnerable HIV patients who had failed to remain engaged. Their responses suggest clear priorities for health systems innovations. Differential service delivery models to reduce the logistical burden of accessing care may achieve optimal impact if combined with interventions to improve healthcare worker empathy and attitude. Interventions to optimize provider attitude have yet to figure prominently into efforts to improve global HIV treatment but should be explored. Wider use of choice experiments can help improve prioritization of innovations of public health services when resource constraints preclude use of all strategies.
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